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(54) Polymer electrolyte membrane fuel cell and seal assembly therefor 



(57) A polymer electrolyie fuel cell which uses a 
gasket which comprises an elastomer layer that is mex- 
pensive. highly resistant to chemicals, partcularly to 
acids, and exhibits a high sealability and an adhe^ve 
layer proN«ded to the elastomer layer and which ga^ 
is easy to position and easy to assemble. The fuel cell 
comprises unit cells each comprising a positive e ec- 
trode (12). an electrolyte plate (1 1) and a negate elec- 
trode (12) and gaskets (21) each an-anged at the 
circumierential part of the unit cell alternately stacked 
via a separator (2) placed therebetween, wjerein the 
gasket comprises an elastomer layer (23) and an adhe- 
sive layer (22). said elastomer layer being adhered to at 
least one side of the separator via saW adhesive layer. 
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Description 

BACKGROUND OF THE INVENTION ^ 
5 1. Field of the Invention 

tO(K)1 ] The present invention relates to a fuel cell which use<5 as a f, .^i o. .^k « ^ ■ 

reform hydrogen obtained from methanol or a fo^ fueTa'd ^^^^^^ agent as pure hydrogen or 

particular, it relates to a gasket used for a polymer elSro^e fid ^ "^^^'""^ ^^ent. In more 

2. Description of Related Art 
[0002] 
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H2-^2H* + 2e- 

1/202 + 2H* + 2e-).H20 ^2) 

cells stacked therewith In series aXrthrran^trnal^rct^^^^ moves through electroconductive separator plates, 
is generated. In the positive electr^rth^oSa^ omtoJ^^^^^^ ^^^^ 
exchange membrane, electrons which have moSi a^eachS t^^Z T"^ '^^^ '""^ 
from outside react with one another to form wa^stnce r^^!^ ^ ^ ^^'"^ ^""^^ introduced 

bonsu,fonicac.dmemb.Bne(Na,ion.a2rim?^^^^ 

ficient proton conductivity the membranft no^e ♦« • " i>|emours. E.l. Co., USA), In order to showa suf- 
exchange memlxane may bfeff^'^ rsd^^^^ ^^^fo" of the ion 

ing the reaction gas thro^h a humid«ie7toS:^e^:aT^^^ (I988^p^2209. by pass- 

ion exchange membrane. Sealing of the each cell mav ITZzZl T *° *y'"9 *ie 

(1990). p. 367. by a method whe^eTnre area Sii^L LSanS me,^^^^^ T^"^'^ ^9 
and the circumferential part of the ion exchana« mpmh?»^ 1 1 • '^'^^ electrode area 

and the lower gaskets b^e^n them " "°* '^"^"^^ *° ^'^''"'^ "PP^r 

S. a .Il:rer rX^Por 'SUsZ::^ P°'^--^-o-tt^ene 

40 use of silicone rubber and fluororubber ^ ^""^ fluororubber. USP No. 4.826.741 discloses the 

are held between insulating gaskets l7re1S^ «rrnlf^^^^ 

sticked to the outermost s^'a?atofStItoLm?S*i^^^^ T'"* P'«« 3 ^ ciLely 

r2de-f-rl~S 
rr.2:r.~ 

the separator plates from each oTer vTenarii^^tht^^^^^^^ 
ingtonecesJty(thatis.in,thecaseofimer:^^^^^ 

plate 2 provided with grooves may have various structur^ fcrLlflZ^ T ^ *® P^*- ^® separator 

or a wire mesh is used in the groove structures, for example, a porous grooved plate is fixed, jntp the groove. 

BRIEF SUMMARY OF THE INVENTION ' 

[0008, However, the above-mentioned prior methods have various prc*lems. When the respective celte are stacked. 
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BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS 
[0012] 

Fio 1 A is a sectional view of a cell in one embodiment of the present invention. 
fS' 1 B is a seS view of a cell in one embodiment of the present .nventon. 

C srseSaP^S^ofacellinoneembodimentdthepresent.^^^^ 
fS S nSS^aL^ofacellinoneembodimentofthepresent.^^^^ 

Rg.2feanSeriorv«eWofapolymerele^^^^ 
Rg. 3 is a sectional view of a prior cell. 

DETAILED DESCRIPTION OF THE IIWENTION 

35 [00141 The ion exchange membrane has a larger than tneposrave e 
further has a dimension which allows provision of a gas palK 

[0016] The gasket comprises an ^^^^"^\^^Z!^lf^f^^„Z^^^ to the separator at the time of assem- 
[00171 According to the ^^-"^^^Tott^e a^te^^ assembling'operation can be proceeded 

bling a cell stack, so that misposrt.on.ng ""^^^^^f^J^^^JT^^p^^tor plate via the adhesive layer, even when a 

Leil may be various elastic ^^^^Sr S is iSimS^in th'e cell and the reaction 

fonic acid groups as Rs exchange group ^"^^'^^^^^X^^or. ^^^r. or the like. Any desired materials 

^.Tbe™srnxss^^^^^ 

Lloxaie linkage due to the ac^ityof^es^^^^^^^ 

Therefore, elastomers preferred for use are "^f^'^J^^^^^ necessity Olefinic elastomers which contain no 
ing ratio is not particularly restricted and may be J^J^^J^Tn chemical resistance, heat resistance 

or substantially no unsaturation '"^J^^IP'^/"^^^^^^^^ dTb et,.^s in the rr,ain chain, such as isoprene 

^rCcisrs^rn-rr'^c^JoC:^ 

arS^SScone rubbers, are inexpensive and excellert in weather resistance 
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the adhesive layer need to be suff S to aSrinsuSSn^ f I^^ ^"^^ and of 

the thickness of the ion ^zhJ^^mS^^^^lT^^^ T T ^T^^ absorbing 



Examples 
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to one Side of a separator m^^tZ^l^.^^ ^""Z TJ^'^'StT:^'^- ^"^^"^ °' "^"^^ 
sealing between separator plates and the s Jlinn hotLol. ■ u ^ ^^^^ invention can achieve both the 
shovw, in Fig. 1(b). iso*ing me thS^IS tt L t^^h!! '°" ^^"^^^ a seppr^or while, as 

contact With the ion exchL^ meSanI ?1 be na S^rl.^^.T"'^"" ' ' ^'^"^ (XyWnfcr. cbirtes in 

between two separator plates 2. Tn the ise o a Ssket cTmS^.S, ^ TV ^T" *^ ^ ^ ^ ^^^W 
the internal pressure of ttie cell and the^as oL* hp™ TL '^^^^ ^^ry soft, when 

in the case of the gaskero, S pr^fm in^ent^ onThTl.^ h h^!."'^! *° ""^'''^ "lown through, 
the adhesive force of the adSN^TS^ rdSCsil ifn^ ^H^" ^'TT^ "^^^^ ^^^^^ «'^«'"9 by 
moreover, since the gasket can be SSrS tfthe StatorZ^^^^ ^ 
occur at the time of assembling and the i?afen in?e L^^^^ m.spos.toning of the gasket does not 

anceand^cidr.i.a,.ea^^^^ 

r^Ur ^aShe^Xfwrr^^^^^^^ one piece of gasket 

adhesive layers as shown in Fig. 1(cr^S2ng tTSSs oTSstete^^^^ ''i"' ^ gasket which has two 
between the gaskets as shown in Rg. 1(d) ^ '°" exchanging membrane 



Example 1 



via an adhesive layer 22 The casket of^^^Z*lzZ- ^ ^"^ thickness to one side of a separator plate 

adhesive force of L adhe^^e layfa^d wL rS b^^^ I""" "^"^"^ "y the 

the gasket could be adherS tXsia^l °* «^«"*""9 « stack, moreover, since 

« Of assembling and the opeSiS,^X p^^^^^^ m,spcsrt,on,ng of «ie gasket did not occur at the time 

Se ?e^« ^^^teT^rjnS'an^^^^^^^^ ZTrS' "^"^^^ « °^ "''^ ^ to 

henceshowedahighdu^iliarr^JSfnrer:^^^^^^ 
45 Example 2 

Exar7ple3 
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Example 4 

test of the fuel cell. 
Referential Example 1 

... * oomA <;tructure as in Example 1 except for changing the elastomer. 

'^^^^^^^^—-^--^^ 

Referential Example 2 
20 Referential Examples 

^. * *K« oomo ctriirture as in Example 1 except for changing the elastomer 

membrane was found to have changed into sihca (S.03)-l.ke f .ne powder. 
Referential Example 4 

resistance tests the rubber was found to Examples are summarized in Table 1 . 

[0034] The structural formulas of the elastomers of Examples ana neiere 
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other or blending the elaslomer{s) with other elastomers were used. 
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ant to Chemicals, particularly to acids, and exSiTa W^SSlfty a^^^^^^^^ 'r^s^ensivB. highly resist- 

layer and which gasket is easy to position and easy to assemble ^"^^ *° 



Claims 



a^^^X^i^irstmedT^^^^^ 

part Of the unit cell alternately steSS^^S^each SheT vTl r.?. ♦'"'f"!"""' """^^ circumferential 
comprises an elastomer layer and an a^Te^veZTiiTJ^^^^ '"k'"^ therebetween, wherein the gasket 
separator via said adhesive layer. ^ elastomer layer being adhered to at least one side of the 

oTefi^ru^lLr"'''^ ^ ' ^^'^'^ ^« ---^ts esser^ally of oiefinic rubber or blend rubber of 
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FIG.1A 




FIG.1B 
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FIG.1C 
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FIG.1D 
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FIG.2 
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FIG.3 
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